The effect of the kaon loop correction to the property of a phi meson in dense matter is studied in the vector dominance model. Using the density-dependent kaon effective mass determined from the linear chiral perturbation theory, we find that with increasing baryon density the phi meson mass is reduced slightly while its width is broadened drastically. 
In relativistic heavy-ion collisions, the nuclear matter can be compressed to densities which are many times that in normal nuclei. This has recently generated great in- terests in theoretical studies of hadron properties under extreme conditions [1] . In studies with both Nambu -Jona-Lasinio model [2] and QCD sum rules [1, 3] , it has been found that hadron masses in general decrease with increasing density as a result of the partial restoration of chiral symmetry. The masses of pseudoscalar Goldstone bosons such as pion and kaon, however, do not depend much on the density [2, 4] . But, in linear chiral perturbation theory, it has been shown that the effective mass of the kaon (also antikaon) in dense matter decreases with increasing nuclear density [5, 6] . This is because nucleons act on kaon as an effective scalar field as a result of the explicit chiral symmetry breaking. The decreasing kaon mass in dense matter affects its production rate in heavy-ion collisions. Indeed, it has been shown [7] that this would lead to an enhanced production of kaons and may be responsible for the large E+/m. + ratio observed in the Brookhaven National Laboratory experiments [8] .
As the phi meson decays mainly into a kaon and antikaon pair, its property in dense matter is expected to be modified as well. Lissauer and Shuryak [9] have studied the change of the phi meson width in a hot matter of zero baryon density and have found that it increases by a factor of 2 due to the interaction of the kaon with pions. In their study, they have assumed that both kaon and phi masses do not change in the medium. Bi and Rafelski [10] have also found an increase of the phi meson width in dense matter by taking into account the in-medium kaon mass of Refs. [5, 6] but keeping the phi meson mass unchanged. In this paper, we shall study both the mass and width of the phi meson in dense matter using the vector dominance model [11] and taking into account the with p f 2 m 2 )yKN (2) where mx is the kaon mass in free space and fz-93
MeV is the kaon decay constant. The EN sigma term X is defined by X = -, '(m"+m, )(N~uu+ss~N ) (3) with m"and m, being, respectively, the up and strange quark masses. There is considerable uncertainty in the strangeness content of the nucleon [12] , but the lower and 
In the following, we shall choose p, =Spo, corresponding to zero strangeness content for the nucleon. There is also a vector potential for a kaon in the nuclear matter [13] . Its strength is -, ' of the nucleon meanfield vector potential. Since this potential is repulsive for kaon and attractive for antikaon, it has thus no effect on phi meson which decays into a kaon and antikaon pair.
The interaction of the phi meson with kaon can be
Pn.+n / density-dependent kaon effective mass as given by the linear chiral perturbation theory [5, 6] .
According to Refs. [5, 6] , the kaon effective mass in the medium can be expressed as ' [11] . The Lagrangian is given by L, ='~D"SC~' '-m-'~rC~' '-y -y~+1m'y y" (5) where E is the kaon field, jI}"=B"P -B"g" is the phi meson field strength, and D"=d"-ig&P" is the covariant derivative. The phi meson mass is denoted by m&. To include the medium effect on the kaon mass, we simply replace mK in the above equation by mK.
The one-loop self-energy of the phi meson is shown by the diagrams in Fig. 1 and is given by
where C is the renormalization constant. As in Ref. [14] for the rho meson, the phi meson self-energy can be written as
This integral is divergent but can be evaluated using dimensional regularization [14] . The result is ' and 8ReF/dk =ReFIk +g&/48m . (14) The factor ( Fig. 2 critical density p, where the phi meson mass increases again with the density but remains below the free mass.
This change of the phi meson mass in dense matter is not included in Ref. [10] . The width shown in Fig. 3 increases with the density and becomes an order of magnitude larger than its value in the free space. The density effect on the phi meson width is much larger than the temperature effect studied in Ref. [9] . We note that the phi meson mass and width remain unchanged beyond the critical density. It has been shown in Ref. [16] that the decreasing phi meson mass in dense matter enhances its production in heavy-ion collisions and may account for the large gita ratio measured in the CERN experiments [17] .
If we take the strangeness content of the nucleon to be nonzero, then the critical density at which the kaon mass vanishes will be reduced. This will make the minimum phi meson mass in Fig. 2 
